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We, Wingfoot Corporation, a corpor- 
ation organized under the laws of the 
State of Delaware, United StateB of 
America, of 1144 East "Market Street, 
5 Akron, Ohio, United States of America, 
do hereby declare the nature of this inven- 
tion and in what manner the same is to 
he performed, to be particularly described 
ana ascertained in and by the following 

10 statement: — 

This invention relates to wheel and 
brake combinations, and, more particu- 
larly, is concerned with a brake con- 

■ tained substantially within the confines of 

15 an associated wheel and capable of absorb- 
ing large amounts of kinetic energy. 
m It is the general object of the inven- 
tion to provide a new and useful wheel 
and brake combination wherein the brake 

20 is contained substantially within the con- 
fines of a wheel, but is capable of absorb- 
ing large amounts of kinetic energy. 

Another object of the invention is the 
provision of a combination < of the type 

25 described. which is characterized by rela- 
tively light weight, so that it may be 
used on airplanes, which has high energy 
absorbing abilities so as to stop a heavy 
airplane within relatively short distances, 

30 and which is strong and durable and will 
operate over long periods with a minimum 
of attention and repair. 

Another object of the invention is the 
provision of a brake and wheel assembly 

35 characterized by simplicity and inexpen- 
siveness. and including hydraulically 
operated energizing means, # the entire 
brake assembly being contained inside 
the wheel substantially within the con- 

40 fines of the sides of # the wheel. 

The foregoing objects of the invention, 
and other objects which will become 
apparent as the description proceeds, are 
achieved by the provision of a brake and 

45 wheel structure including a stationary 
axle, circular inboard and outboard 
flanges secured to the axle, bearings sup- 
ported on the peripheries of the flanges, 
a divided wheel adapted to removably 

50 receive a tire and votatably supported on 



the bearings, clamping lugs positioned at 
circumferentially-spaced points around 
the inside periphery of the wheel to 
releasably clamp the wheel parts together, 
brake.disps positioned between the flanges 55 
and having keyed driving engagement 
with the clamping lugs, a spider posi- 
tioned between one of the flanges and a 
brake disc and slidably keyed to the axle , 
a second spider positioned between the 
brake discs and slidably keyed to the axle, 
blocks of friction material carried by the 
arms of the several spiders and by the 
other flange and adapted to. engage with 
the brake discs^ and hydraulically-oper- 
ated means carried by the said one flange 
for moving the friction material against 
the brake discs. 

For a better understanding of the inven- 
tion, reference should be had to the accom- 
panying drawings wherein: — 

Fig. 1 is a side elevation, partially 
broken away, of a wheel and brake 
assembly incorporating the principles of 
the invention; and 

Fig. 2 is a vertical cross-sectional view 
of the wheel and brake assembly of Fig. 
1 as taken substantially on line II — II 
thereof. 

In the drawings, the numeral 1 indi- 
cates a stationary axle which has secured 
to its inboard and outboard sides substan- 
tially circular flanges 2 and 3. In the 
particular embodiment of. the invention, 
this is achieved by forming the flange 2 85 
with a hub portion 4 which extends 
slidably over the axle 1, with the hub por- 
tion 4 acting as a spacer between the 
flanges 2 and 3. To prevent rotaiy move- 
ment between the flanges 2 and 3, and the 90 
axle 1, the flange 2 may be bolted, as by 
bolts 5, to a torque flange 6 fastened to the 
axle 1, and in addition, circumferentially- 
spaced tongue and groove connections 7 
are provided between the inner periphery 95 
of one edge of' the flange 3 and the end 
of the hub 4. Furthermore, the other 
side of the inner periphery of the flange 
3 is formed with a plurality of tongue and 
groove connections 8 with the end of the 10Q 
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wardly, the slioulder 46 picks up the 
spacer sleeve 45 and moves it towards the 
plate 39 compressing the spring 47 
Ordinarily, th e clearance between the end 

0 oi the spacer sleeve 45 and the plate 39 
is sufficient to allow the application 0 i the 
braking pressure to the brake discs. How- 
ever, as the blocks of friction material 
become worn, then the piston 38 will have 

■w to move outwardly farther to effect the 
braking pressure and the end of the spacer 
sleever 45 will engage with the plate 39 
and the pressure on the plate will be much 
as t 0 overcome the frictional resistance of 
the packing 43 on th e stem 40, and the 
plate 39 will be moved outwardly of the 
boss 42 to a new position. When this 
occurs, the return movement pf the piston 
38 into the cylinder 37 will not be so great 

*" inasmuch as the piston will strike the 
repositioned plate 39 sooner. In this way 
the travel of the pistons 38 to effect brak- 
ing pressures on the brake discs is always 
substantially the same regardless of the 

to degree of wear on the blocks of friction 
material. 

' A It v W 5 11 b , e - understood that all three of 
the hydraulic cylinders positioned at cir- 
cumierentially spaced points around the 
<JU flange. 2 operate in a similar manner and 
operate simultaneously The. simul 
taneous operation of the several hydraulic 
cylinders is achieved by connecting the 
cylinders together for simultaneous oper- 
ation by means of conduits 51 and 52. 

• 5°ff foregoing, it will be recog- 
nized that the various objects of the inven- 
tion have been achieved by the provision 

01 a relatively light weight, but strong 
« an d durable wheel and brake assembly 

characterized by compactness of'the brake 
unit which is positioned substantially 
within the confines of the wheel. The 
brake unit has high energv absorbing 
40 capacity and is long wearinz and durable 
substantially without maintenance or 
repair. 

While certain representative embodi- 
inents and details have been shown for the 

50 purpose of illustrating the invention it 
will be apparent to those skilled in this 
art that various changes and modifications 
may be made therein without departing 
tr «>m the scoped the invention. 

do VV hat we claim is : — 

1- A self-contained combination brake 
and wheel of the type mounting directly 
upon a fixed axle, characterized in that a 
divided wheel adapted to directly mount 

bU a pneumatic tire is provided with lu°- s 
spaced circumferentially of the inner peri- 
phery _ Q f the wheel and adapted to remov- 
ably clamp the wheel together, a plurality 
of brake discs ar e sHdablv keyed to the 



lugs for rotary movement with the wheel, 65 
all these elements are mounted upon the 

flnrlo 7 ™ *i mt «mediary of circular 
flanges or the like, which last are 
immovably affixed to the axle and around 
wnicn the. said wheel rotates, and there 70 
are associated with the said flanges " 
arrangements for . frictionally clamping 
them against the said brake discs. 

i a x nd . w ^eel a a claimed in 

Olaim 1. characterized in that the said 75 
brake discs and the said flanges are of sub- 
stantially equal external diameter. 

ru; m i o a , nd ffiieel as claimed in 
uiaiin . i or. 2, characterized in that the 

said flanges ar e affixed to the axle at fin 
spaced points thereon the inner 'poSn o 80 
the wheel has a width substantially equal 
to the distance between the flanges, the 
in^fc Ca ^H arinffS rotat aUy support- 
Xt7«V ft eel i. by e ^ a fement therewith 85 
gS*S tla %. benea h the opposed edges 
thereof, said frictionally clamping 
arrangements include alternately-p 0 s£ 
tioned second brake discs sUdably keyed 
to the axle and on e of the said flanges 90 
carries mechanism for compressing all the 
discs together and against the other flange 
4. A brake and wheel a s claimed in 
Claims l and 3 characterized in that the 

carr/hWl? W? ? i3CS keyed *° ^ aSe 95 
hltZ bl ° + C ! k3 °/ f nctl0n material positioned 
between the two sets of brake discs 

•rifli™ a u a * nd - wbe . el as claimed in 
w- ^" act . e " z ed in that an addi- 
tional block of friction material i s carried 100 

keySt ff ^ ** ^ 

anvof n£ ra H? nd ; W , heel 38 claimed ™ 105 
any of Claims 3 to 5, characterized in that 

atSSeT 11 meClianiSm iS Hydraulic - 

nf Pi - A brake 2 nd , wbeel as claimed in any 
said K 4 *?• 6 ' characteri ^d in that the no 
ivlifc auh ? w^fion mechanism 
actuit 8 1 a - f pluraht ? of hydraulically- 
actuated pistons carried on the flan°- e in 

mSaT* 7* the b i ocks ° f Action 
SS? ri a " r . cum£ erentially-spaced 115 
Kit' aEd ^ ecliaai sms are provided for 

f^> bl ? ke a - nd W 1 he - el as claimed in 
fwWff fo k re l oln 5 claims, characterized 120 
in that the brake discs keyed to the axle 
are of spider form. 

PI?;™^ br w a ^ wheel as claimed in 
Olaim 1. substantially a s described with 
reference to the accompanying drawings. 125 

Dated this 16th day of March, 1949 
MARKS & CLERK; 
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